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(57) It is intended with the present invention to be 
capable of guaranteeing the quality of data communica- 
tion conforming to the type of data to be transmitted. 
With the present invention the selection and use of an 
encoding modulation method is made conforming to a 



receiving quality estimate value notified from a portable 
phone 3 and the data type of send signal D15 to be 
transmitted to the portable phone 3, thereby it is made 
possible to modulate and transmit the send signal D1 5 
with the quality of data communication predicted the 
portable phone 3 may require. 
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Description 

Technical Field 

5 [0001] The present invention relates to a data communication control system, transmitter, and transmitting method, 
and is preferably applied to a cellular radio communication system for example. 

Background Art 

10 [0002] Up to now, in a cellular radio communication system, an area, for which a communication service is provided, 
is divided into cells of appropriate size, within each of which is installed a base station as a parent station, so that a 
portable phone as a child station can establish radio communication with a base station whose communication condition 
is presumably judged to be the most favorable. 

[0003] In such a cellular radio communication system, when communication is performed actually, since it is pre- 
15 sumed that the data error rate may be low for a portable phone of excellent receiving sensitivity located in the vicinity 
of a base station, a modulation method capable of transmitting at a high speed is selected, while as the data error rate 
may be presumably high for a portable phone of inferior receiving sensitivity existing in a position comparatively far 
away from the base station, a modulation method for a low-speed transmission with high data reliability is selected, 
and thereby an adaptive modulation is carried out in accordance with the receiving sensitivity level. 
20 [0004] In such conventional cellular radio communication systems as configured above, it is often the case that data 
of various types, such as streaming data, downloading data of moving images, or text data of electronic mail, is ex- 
changed between a base station and a portable phone, in addition to communication data. 

[0005] With the conventional cellular radio communication systems, however, there is a case, for example, where 
data reliability may not be required depending upon a data type even when a portable phone is located at a position 
25 of excellent receiving sensitivity, whereas there is a case where data reliability is needed depending upon a data type 
even when a portable phone is located in a position of inferior receiving sensitivity. 

[0006] Under such circumstances, in a conventional cellular radio communication system, a modulation method is 
selected only on the basis of the receiving sensitivity of a portable phone, which has given rise to a problem that the 
quality of data communication conforming to the data type is not necessarily guaranteed. 

30 

Description of the Invention 

[0007] The present invention has been made in consideration the above points, and is intended to propose a data 
communication control system, transmitter, and transmitting method that are capable of guaranteeing the quality of 

35 data communication needed for the type of data to be transmitted. 

[0008] In order to solve such problems with the present invention, in a data communication control system to control 
the quality of data communication conducted between a transmitter to send data and a receiver that receives the data 
from the transmitter through a predetermined communication path, the data communication control system comprises 
the receiver that estimates the receiving sensitivity in the communication path on the basis of the receiving data received 

40 from the transmitter and notifies the transmitter of the estimated result, and the transmitter that selects a modulation 
method based on the estimated result notified from the receiver and the type of data to be transmitted to a receiving 
apparatus and modulates and transmits the data with the modulation method, in order to thereby control the quality of 
data communication appropriately. 

[0009] The use of a modulation method selected conforming to the receiving sensitivity notified from the receiver 
45 and the type of data to be transmitted to the receiver has made it possible to transmit data modulated in the estimated 
quality of data communication the receiver may require. 

Brief Description of the Drawings 

50 [0010] 

Fig. 1 is a schematic block diagram showing the configuration of a cellular radio communication system in a mode 
for carrying out the present invention. 

Fig. 2 is a schematic block diagram showing the circuit configuration of a portable phone. 
55 Fig. 3 is a schematic block diagram showing the circuit configuration of a base station. 

Fig. 4 is a schematic diagram showing an encoding modulation method conforming to a mode. 
Fig. 5 is a schematic diagram used in explaining the characteristics of modulation methods. 
Fig. 6 is a schematic diagram showing the contents of receiving quality estimated data. 
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Fig. 7 is a schematic diagram showing an example of the criteria in selecting an encoding modulation method 
based on a receiving quality estimate value. M ^ rtn 
Fig 8 is a schematic block diagram showing the circuit configuration of an adaptive encoding modulation section. 
Fig. 9 is a flowchart showing a communication processing procedure conforming to a receiving quality estimate 
value and a type of data. 

Fig.10 is a characteristic curve chart showing transmission efficiency. 
Fig.11 is a characteristic curve chart showing bit error rates. 

Best Mode for Carrying out the Invention 

[001 1] Detailed explanation is given hereunder on an embodiment of the present invention, referring to the drawings. 
(1) Overall Configuration of Cellular Radio Communication System 

F0012] In Fig 1 , reference numeral 1 shows an overall cellular radio communication system as a data communication 
control system in the present invention, comprising a base station 2 as a parent station installed within a cell dMded 
according to a predetermined size, and a portable phone 3 as a child station, wherein it is designed such that exchange 
is made between the base station 2 and the portable phone 3 for speech data, streaming data, downloading data of 
moving images, or text data of electronic mail, etc. 

(1-1) Circuit Configuration of Portable phone 

[0013] As shown in Fig. 2, the portable phone 3 receives a send signal from the base station 21 through an . antenna 
10, and the received signal is sent as receiving signal D1 to a despreading section 12 through a transm.t-rece.ve 

SUir ThedTspreading section 1 2 performs, for example, a despread spectrum process of a direct spreading method 
on the receiving signal D1, resulting in the generation of control channel data D2, which is sent to e ' ^oldata 
demcdulaUon-decode section 1 3, Simula 

15 and a receiving quality estimate section 16. „.^ lh »^ntr n i 
[0015] The control data demodulation-decode section 1 3, after performing a demodulafon process on the contro 
channel data D2, reconstitutes control data D4 by further performing a decode process, and the control data D4 .s sent 
to a control section 14 of the CPU (Central Processing Unit) structure. 

[0016] The control section 14 sends to the data demodulation-decode section 15 a mode .ndicahon s.gnal D5 to 
appoint a data demodulation-decoding method for the data demodulation-decode section 1 5 conform.ng to the control 
data D4 

[0017] ' Concretely, the control section 14 determines a demodulation processing method and a decode processmg 
method responding to the control data D4, and the types of the demodulation processing method and the decode 

processing method are output as the mode indication signal D5. . 

[0018] The data demodulation-decode section 15 is designed to reconstitute rece.vmg data D6 by perform.ng a 
demodulation process and a decode process on the user channel data D3 with the demodulation processing method 
and decode processing method conforming to the mode indication signal D5. 

[0019] The receivingquality estimate section 16 obtains a noise-to-signal power ratio based on e.therof a pilot symbo 
being time-division-multiplexed onto the user channel data D3 supplied from the despreadmg section 12. or a prtot 
channel symbol transmitted in parallel with the user channel data D3, and the noise-to-s,gnal power rat,o 's senttoa 
receiving quality bit insert section 17 as 3-bit receiving quality estimated data D6 ind.cat.ng the rece.vng sens.t.vrty .n 

[o^or^Th'rpS the receiving quality estimate section 16 obtains a noise-to-signal power ratio periodically (e^g 
or each frame) based on the pilot symbo. or the pilot channel symbol, regardless of whether or no the use. ^channel 
data D3 is present, thereby the receiving quality estimated data D6 can be fed back to the base station 2 Penod^ 
[0021] The receiving quality bit insert section 17 generates terminal send data D8 by inserting the 3-b.t receiving 
quality estimated data D6 into the terminal send data D7 obtained by encoding with an encoding section 20 for example 
speech data, and text data, etc., to be transmitted to the base station 2, and the terminal send data D8 .s sent to a 

S^r°At this To"nt 8 ihe receiving quality estimate section 16 is designed to generate the receiving quality estimated 
data D6 of 3-bit configuration by 3-bit quantization, thereby it is intended to make as smal as » 
the amount of actual data corresponding to the terminal send data D7 out of the terminal send data D8 n aunit of 
frame generated by the receiving quality bit insert section 17. the decrease be.ng poss ibly ^used due to ^e data 
quantity of the receiving quality estimated data D6. Accordingly, it is not advisable to employ 4-b.t quant.zat.on because 
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the amount of actual data of the terminal send data D7 out of the terminal send data D8 could be reduced 
[0023] The modulation section 1 8 performs, for example, a QPSK (Quadrature Phase Shift Keying) modulat.on proc- 
ess on the terminal send data D8, and the modulated data D9 resulted from the process is sent to a spreading section 
19 The spreading section 19 performs a spread spectrum process by the direct spreading method on the modulated 
5 data D9, and a terminal send signal D1 0 resulted from the process is transmitted to the base station 2 via the transmit 
- receive common section 11 and the antenna 10. 

(1 -2) Circuit Configuration of Base Station 

io [00241 As shown in Fig. 3, the base station 2 receives the terminal send signal D1 0 transmitted from the portable 
phone 3 through an antenna 24, and this terminal send signal D10 is sent as terminal receiving signal D11 to a de- 
spreading section 27 through a transmit-receive common section 23. 

[0025] The despreading section 27 performs the despread spectrum process of the direct spreading method on the 
terminal receiving signal D11 as being done in the portable phone 3, and the terminal receiving data D12 resulted from 

75 the process is sent to a demodulation section 28. . 

[00261 The demodulation section 28 reconstitutes the terminal receiving data D1 3 corresponding to the terminal send 
data D8 in the portable phone 3 by performing the QPSK demodulation process on the terminal receiving data 12 and 
the reconstituted terminal receiving data is sent to a receiving quality bit extract section 29 and a receiving user data 

20 ro027] S ThTreceiving user data extract section 33 extracts receiving user data D33 out of the terminal receiving data 
D1 3, and sends this to a decode section 34. The decode section 34 decodes the receiving user data D33, and sends 
this to subsequent circuits (not shown in the figure). 

[0028] The receiving quality bit extract section 29 extracts receiving quality estimated data D1 4 corresponding to the 
receiving quality estimated data D6 expressed in 3 bits out of the terminal receiving data D13, and sends th.s to a 

25 receiving quality compensation section 30 of a control section 40. 

[0029] On the other hand, the base station 2 puts into an adaptive encoding modulation section 21 and a data type 
judge section 32 send signal D15 to be transmitted in response to the request from the portable phone 3 In the data 
type judge section 32, a judgment is made on what the send signal D1 5 is; speech data, streaming data, downloading 
data of moving images, or text data of electronic mail, etc., and the judged result is sent as data type judged signal 

30 D1 6 to the receiving quality compensation section 30 of the control section 40. 

[0030] The receiving quality compensation section 30 is designed to compensate the receiving quality estimate value 
of the receiving quality estimated data D14 based on the receiving quality estimated data D14 supplied from the re- 
ceiving quality bit extract section 29 and the data type judged signal D16 supplied from the data type judge secfton 32, 
and to send out the compensated results as compensated data D17 to a selection section 31 of the CPU structure. 

35 [0031] The selection section 31 selects an encoding modulation method forthe adaptive encoding modulation secton 
21 based on the compensated data D17 supplied from the receiving quality compensation section 30, and sends 
encoding modulation mode appoint signal D1 8, which appoints the selected encoding modulation method, to the adap- 
tive encoding modulation section 21 and a control data generation section 25. 

[0032] As shown in Fig. 4, there exist three kinds of encoding modulation methods selectable by the adaptive en- 
40 coding modulation section 21 : Mode 0; Mode 1 ; and Mode 2, and the section is designed to accommodate: when Mode 
0 is specified by the encoding modulation mode appoint signal D18, the combination of R=1/2 encoding method in 
which 1 bit of the redundant bit is added to 1 bit of input data, and QPSK modulation method is used; when Mode 1 is 
specified, the combination of R=1/2 encoding method, in which 1 bit of the redundant bit is added to 1 bit of input data, 
and 16-QAM (Quadrature Amplitude Modulation) modulation method is used; and when Mode 2 is specified the com- 
45 bination of R=3/4 encoding method, in which 1 bit of the redundant bit is added to 3 bits of input data, and 16-QAM 

modulation method is used. „ wmK _. ■ 

[0033] In this case, as shown in Fig. 5(A), it is designed wherein encoded 2-b.t data is mapped into one .symbol in 
the QPSK modulation method, and, as shown in Fig. 5(B), 4-bit data is mapped into one symbol .n the 16-QAM mod- 
ulation method, therefore, when a transmittable symbol rate is fixed as a constant, the amount of the data whrch is 

so able to be transmitted by the 16-QAM modulation method becomes larger than by the QPSK modulation method. 
[0034] However, in the 1 6-QAM modulation method case, it has a demerit that the noise-withstanding characterise 
may become worse relying on the higher possibility of symbol misjudging due to the shorter distance between symbols, 

as compared with the QPSK modulation method case. 

[0035] That is, regarding the amount of data transfer, it increases gradually in the order of; R=1/2 encoding metood 

55 and QPSK modulation method; R=1/2 encoding method and 16-QAM modulation method; and R=3/4 encoding method 

and 16-QAM modulation method. , _ .. . 

[0036] As to the noise-withstanding characteristic, it gets better gradually in the order of, R=3/4 encoding method 
and 16-QAM modulation method; R=1/2 encoding method and 16-QAM modulation method; and R=1/2 encoding meth- 



4 



J 



EP 1 453 263 A1 

od and QPSK modulation method. 

[0037] Accordingly, when the communication characteristic of a transmission path from the base station 2 to the 
portable phone 3 is judged as good by the selection section 31 based on the compensated data D17 supplied from 
the receiving quality compensation section 30, the section 31 selects any encoding modulation method being capable 

5 of transferring a larger amount of data, and when the communication characteristic of the transmission path is judged 
as inferior, it selects any encoding modulation method being capable of transferring a suppressed amount of data which 
has better noise-withstanding characteristic, so that the data error characteristics could be improved. 
[0038] Practically, as shown in Fig. 6, the receiving quality estimated data D14, being of 3-bit configuration data, 
when the dynamic range of a receiving quality estimate value is 20(dB], shows a value having a width of 2.5[dB] for 

10 each frame of the receiving quality estimated data D14. 

[0039] The receiving quality estimated data D14 shows that the communication quality of a transmission path is the 
worst when it is -20.0[dB], and the path is the best when be 0[dB]. 

[0040] When the receiving quality estimated data D1 4 is "000" for example, it shows that a receiving quality estimate 
value is within a range of from -17.6[dB] to -20.0[dB], and when the receiving quality estimated data D14 is "001", it 
15 indicates that a receiving quality estimate value is within a range of from - 15.1[dB] to -17.5[dB], and likewise eight 
types up to "111" of the receiving quality estimated data D14 are shown as such receiving quality estimate values 
having a width of 2.5[dB]. 

[0041] Thus, because the receiving quality estimated data D1 4 is of 3-bit configuration, and thus it is of the receiving 
quality estimate value with the width of 2.5[dB], and further the selection section 31 can not specify a relevant receiving 
20 quality estimate value under the present state, it is designed such that the center value within a width of 2.5[dB] is 
recognized as a receiving quality estimate value conforming to the receiving quality estimated data D14. 
[0042] That is, when the receiving quality estimated data D14 is "000" for example, the selection section 31 works 
to recognize - 18.75[dB], which is the center value of a range of from -17.6[dB] to -20.0[dB], as the receiving quality 
estimate value. 

25 [0043] Meanwhile, in the receiving quality compensation section 30, it is designed such that the compensated data 
D17 is generated in consideration of the data type judged signal D16 supplied from the data type judge section 32. 
[0044] That is, in generating the compensated data D17 the receiving quality compensation section 30 performs 
weighting process on the receiving quality estimated data D14 supplied from the receiving quality bit extract section 
29 conforming to the, data type of the send signal D1 5, so that the receiving quality estimated data D1 4 is compensated 

30 according to the data type. 

[0045] Practically, when the data type judged signal D16 indicates that the greatest importance has been given to 
the data reliability in the send signal D15, such as speech data and streaming data, the receiving quality compensation 
section 30 makes compensation of shifting toward an inferior direction from the center value in a width of 2.5[dB] the 
receiving quality estimate value in the receiving quality estimated data D14, in order to select an encoding modulation 

35 method of high data reliability. 

[0046] On the contrary, when the data type judged signal D16 indicates that the send signal D15 is of text data of 
electronic mail or still image data, for example, which requires no greater data reliability than speech data, the receiving 
quality compensation section 30 makes compensation of shifting toward a favorable direction from the center value in 
a width of 2.5[dB] the receiving quality estimate value in the receiving quality estimated data D14, in order to select an 

40 encoding modulation method capable of transmitting a large amount of data at a high speed even if some errors occur 
in data. 

[0047] Practically, the receiving quality compensation section 30 attaches priority Data„Qos (Priority) according to 
the data type of a send signal D15 to be transmitted, and according to the following equation; 



45 



Mapping_SIR=under_limit+Z]q - report_value+Ztq/N - Data_Qos (1) 



the receiving quality estimate value in the receiving quality estimated data D14 is to be compensated. 
[0048] In this Equation, Mapping_SIR means a compensated value obtained by performing weighting process; 
so underjimit a low limit value (-20.0[dB]) in a quantization dynamic range; A q a quantization step width (in this case, 
2.5[dB]); report_value a receiving quality estimate value in the receiving quality estimated data D14, and Data_Qos a 
value being set up according to the priority of a data type in the send signal D15. 

[0049] There exist eight types of receiving quality estimate values "000" to "111", shown as report_value, in the 
receiving quality estimated data D14, which are, after being converted into decimal numbers from binary numbers, 
55 namely "000"="0", "001"="1 n , "010"="2" to "111"="8", to be substituted into the Equation (1). 

[0050] Also, the following values are prepared as Data_Qos to be set according to the priority: "0" for the speech 
data, "1 " for the streaming data, "2" for the downloading data of moving images, and "3" for the text data of an electronic 
mail. That is, in this case, the highest priority is placed on the speech data because it requires higher data reliability 
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than anything else, while text data of the electronic mail is given the lowest priority. 

[0051] For instance, when the receiving quality estimated data D14 is "001" (in this case, -16.25[dB] is a receiving 
quality estimate value the selection section 31 recognizes before compensation), but when the data type of the send 
signal D15 to be transmitted is the speech data of priority B 0 B , a compensated value (Mapping_SIR) of -17.50[dB] can 

5 be obtained by the receiving quality compensation section 30 with the weighting process according to Equation (1). 
[0052] Accordingly, when the data type of the send signal D1 5 is speech data of priority "0", it is to be understood 
that the receiving quality compensation section 30 has implemented compensation of shifting toward an inferior direc- 
tion from the center value of a width of 2.5[dB] a receiving quality estimate value in the receiving quality estimated data 
D14 by weighting process according to Equation (1), in order to consequently select an encoding modulation method 

10 of high data reliability by the selection section 31 . 

[0053] Likewise, when receiving quality estimated data D14 is "001 ■ (in this case, -16.25[dB] is a receiving quality 
estimate value that the selection section 31 is to recognize before compensation) but when the data type of the send 
signal D15 to be transmitted is text data of priority "3" , since no higher data reliability is required for it than for speech 
data, a compensated value (Mapping_SIR) of -1 5.625[dB] can be obtained by the selection section 31 by such weighting 

15 process according to Equation (1). 

[0054] In this case, too, when the data type of the send signal,D1 5 is text data of priority "3", it is to be understood 
that the receiving quality compensation section 30 has made compensation of shifting toward a favorable direction 
from the center value of a width of 2.5[dB] the receiving quality estimate value in the receiving quality estimated data 
D14 by weighting process according to Equation (1), in order to consequently select an encoding modulation method 

20 capable of transmitting a large volume of transfer data at a high speed by the selection section 31 . 

[0055] Therefore, the selection section 31 is to select an encoding modulation method conforming to the compen- 
sated data D17 obtained by performing weighting process according to Equation (1 ), and at this juncture, as shown in 
Fig. 7, it is designed such, for example, that when the compensated value is -17[dB] or less, the combination of the 
R=1/2 encoding method and the QPSK modulation method in Mode 0 is selected, that when the compensated value 

25 is over -17[dB] but -6[dB] or less, the combination of the R=1/2 encoding method and the 16-QAM modulation method 
in Mode 1 is selected, and that when the compensated value exceeds -6[dB], the combination of the R=3/4 encoding 
method and the 16-QAM modulation method in Mode 2 is selected. 

[0056] Accordingly, as described above, when the receiving quality estimated data D14 is "001" (in this case, a 
receiving quality estimate value before being compensated is -16.25[dB]), the selection section 31 ends up selecting 
30 the R=1/2 encoding method and the 16-QAM modulation method in Mode 1 that it should be, , however, when the data 
type of a send signal D15 to be transmitted is speech data of priority B 0", the R=1/2 encoding method and the QPSK 
modulation method in Mode "O" are to be selected, conforming to the compensated data D17 of -17.50[dB] obtained 
by performing weighting process according to Equation (1). 

[0057] Therefore, when speech data of high priority is to be transmitted with less data errors, the selection section 
35 31 can select the R=1/2 encoding method and the QPSK modulation method in Mode 0 of high data reliability on the 
basis of the compensated data D17 (-17.50[dB]) supplied from the receiving quality compensation section 30; as a 
result, the optimum encoding modulation method can be specified to the adaptive encoding modulation section 21 with 
the modulation mode appoint signal D18, according to not only the receiving sensitivity but also the data type of the 
send signal D1 5. 

40 [0058] As shown in Fig. 8, the adaptive encoding modulation section 21 is designed to be capable of switching over 
connection destinations of switching circuits 35 and 36 conforming to the modulation mode appoint signal D1 8 coming 
from the selection section 31 . 

[0059] Therefore, the adaptive encoding modulation section 21 is designed such that; when an encoding circuit 37 
and a QPSK modulation circuit 38 are selected in response to the modulation mode appoint signal D18, it performs 

45 an encoding modulation process conforming to the combination of the R=1/2 encoding method and the QPSK modu- 
lation method in Mode 0; when an encoding circuit 39 and a 16-QAM modulation circuit 40 are selected based on the 
modulation mode appoint signal D18, it performs an encoding modulation process conforming to the combination of 
the R=1/2 encoding method and the 16-QAM modulation method in Mode 1; and, when an encoding circuit 41 and a 
16-QAM modulation circuit 42 are selected based on the modulation mode appoint signal D18, it performs an encoding 

so modulation process conforming to the combination of the R=3/4 encoding method and the 1 6-QAM modulation method 
in Mode 2. 

[0060] As a result, the adaptive encoding modulation section 21 generates send data D20 by performing an encoding 
modulation process on the send signal D1 5 conforming to the modulation mode appoint signal D1 8, and sends out the 
send data D20 to the spreading section 22. 
55 [0061] Also, the selection section 31 sends the modulation mode appoint signal D1 8 to a control data generation 
section 25 as well, and so it generates a message which notifies the portable phone 3 of an encoding modulation 
method specified by the modulation mode appoint signal D18 to the adaptive encoding modulation section 21 . 
[0062] That is, the control data generation section 25 generates as control data D21 a message which notifies the 
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portable phone 3 of the encoding modulation method used in the base station 2, and sends out the control data D21 
to an encoding modulation section 26. 

[0063] The encoding modulation section 26 performs a given encoding modulation process predetermined as default 
on the control data 21 , and sends out thus obtained control modulation data D22 to the spreading section 22. 
5 [0064] It is noted that the control modulation data D22 is to be exchanged between the base station 2 and the portable 
phone 3 through a control channel, and that the transmit power is regulated for each frame (0.667[msec.]) so that the 
power the portable phone 3 receives is to be kept at a constant level. 

[0065] The spreading section 22 performs a spread spectrum process of the direct spreading method on the control 
modulation data D22, and transmits thus obtained control channel spread data D23, as control message data D24 in 

w the control channel, to the portable phone 3 through a transmit-receive common section 23 and the antenna 24. 

[0066] Therefore, the portable phone 3 (Fig. 2) receives the control message data D24, reconstitutes the control 
channel data D4 indicating the encoding modulation method performed by the adaptive encoding modulation section 
21 of the base station 2, by performing a despreading process and a demodulation-decoding process on the data and 
is able to designate, in advance, to the data modulation-decode section 1 5 a demodulation-decoding method matching 

is the encoding modulation method of the base station 2 as the mode indication signal D5 . 

[0067] Subsequently, the spreading section 22 performs the spread spectrum process of the direct spreading method 
on the send data D20, too, supplied from the adaptive encoding modulation section 21, and the user channel spread 
data D25 obtained as a result is transmitted as user channel data D26 to the portable phone 3 through the transmit- 
receive common section 23 and the antenna 24. (1-3) Communication Processing Procedure Conforming to Receiving 

20 Quality Estimate Value and Data Type 

[0068] That is, in the cellular radio communication system 1 it is designed such that a communication processing 
procedure matching an aforementioned receiving quality estimate value and data type is carried out, according to a 
sequence chart as shown in Fig. 9, and at the step SP1 , to begin with, the portable phone 3 notifies, as receiving quality 
estimated data D6, the base station 2 of a noise-to signal power ratio in a transmission path estimated by the receiving 

25 quality estimate section 16 on a frame basis, then the processing moves to the next step SP2. 

[0069] Meanwhile, at the step SP1 1 the base station 2 extracts a receiving quality estimate value out of the demod- 
ulated result of the terminal send signal D1 0 received from the portable phone 3, and the processing moves to the next 
stepSP12 

[0070] At the step SP12 the base station 2 lets the data type judge section 32 perform the process of judging what 
so is the data type of the send signal D1 5; speech data, streaming data, downloading data of moving images, or text data 
of electronic mails, then the processing moves to the next step SP13. 

[0071] At the step SP13 the base station 2 judges whether or not the data type of the send signal D15 has been 
identified. A negative result, if obtained, at this step, means that priority meeting the data type is not yet to be ascer- 
tained, and that, as it is, compensation by performing weighting process on a receiving quality estimate value according 
35 to the data type can not be performed based on the Equation (1 ), and then the processing in the base station 2 returns 
to the step SP12, performing a discriminating process on the data type until it is decided. 

[0072] On the other hand, should an affirmative result be obtained at the step SP13, it means that priority matching 
the data type has been ascertained, that is, compensation can be made on the receiving quality estimate value meeting 
the data type based on Equation (1), then the processing in the base station 2 moves on to the next step SP14. 
40 [0073] At the step SP14 the base station 2 calculates compensated data D17 meeting the priority in accordance with 
Equation (1), and after the compensated data D17 is obtained as the compensated result of the receiving quality 
estimate value, the processing goes on to the step SP1 5. 

[0074] At the step SP1 5 the base station 2 selects an encoding modulation method conforming to the compensated 
result of the compensated data D17 according to the criteria in selecting an encoding modulation method shown in 
45 Fig. 7, and then the processing goes on to the next step SP16. 

[0075] At the step SP16 the base station 2 generates a message as the modulation mode appoint signal D18 to 
notify the portable phone 3 of the encoding modulation method selected at the step SP15, and after applying a prede- 
termined encoding modulation process to the signal, notifies the portable phone 3, and the processing proceeds to the 
next step SP1 7. 

so [0076] Meanwhile, at the step SP2, with the notification from the base station 2 the portable phone 3 recognizes a 
demodulation-decoding method conforming to the encoding modulation method of the user channel data D26 trans- 
mitted thereafter, and the processing moves to the next step SP3. 

[0077] Also, at the step SP17 the base station 2 performs an encoding modulation process on the send signal D15 
with the encoding modulation method selected at the step SP1 5, and transmits the signal to the portable phone 3, then 
55 retu ms to the step SP 1 1 . 

[0078] At the step SP3 the portable phone 3 performs a data reconstituting process according to the demodulation 
decoding method recognized at the step SP2, and the processing returns to the step SP1 . 

[0079] Like this, in the cellular radio communication system 1 , as it is designed such that the base station 2 is notified 
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of a receiving quality estimate value the portable phone 3 estimates at the step SP1 at an interval of 0.667[msec] 
(every frame), so an appropriate measure can be taken flexibly in realtime even against the instantaneous detenoration 
of the receiving quality in a transmission path by implementing the communication processing procedure repeatedly 
on a frame basis, according to the aforementioned sequence chart. 

5 [0080] Accordingly, as shown in Fig. 1 0, as to the transmission efficiency with respect to the receiving quality (ab- 
scissa), namely throughput (ordinate), an encoding modulation method is selected with the main aim of enhancing the 
data error characteristics, that is, of enhancing the noise-withstanding characteristics as intended by the base station 
2 with the final result that there is almost no difference in the transmission efficiency, compared with the conventional 
case of not implementing the communication processing procedures, or with the case of transmitting low-priority send 

10 signals D1 5 (for example, any text data of any electronic mail). 

[0081 ] As shown in Fig. 1 1 , however, as to the receiving characteristic with respect to the receiving quality (abscissa), 
or the bit error rate (ordinate), it has resulted in the fact that the bit error rate is substantially reduced, compared with 
the conventional case of not implementing the communication processing procedures, or with the case of transmitting 
low-priority send signals D15 (for example, any text data of any electronic mail). 



15 



(2) Operations and Effects 



[0082] In the above configuration the base station 2 compensates relevant receiving quality estimate values by 
performing , predetermined weighting process on receiving quality estimate values notified from the portable phone 3 

20 on the basis of priority according to the data type of send signals D15. 

[0083] Then, according to the compensated results of receiving quality estimate values and the critena in selecting 
an encoding modulation method (Fig. 7), the base station 2 selects an encoding modulation method in the adaptive 
encoding modulation section 21 from among the combinations of the R=1/2 encoding method and the QPSK modulation 
method in Mode 0, the R=1/2 encoding method and the 1 6-QAM modulation method in Mode 1 , and the R=3/4 encoding 

25 method and the 1 6-QAM modulation method in Mode 2. 

[0084] Accordingly, in the base station 2, when the receiving quality estimate values before being compensated are 
not those in the proximity of the boundaries among Mode 0, Mode 1 , and Mode 2, the selection of an encoding mod- 
ulation method makes no difference in the results, however, when those values are close to the boundaries, a different 
encoding modulation method may be selected depending upon the values of the compensated results, naturally re- 

30 suiting in substantial differences in the bit error rate. 

[0085] Like this, when a receiving quality estimate value before being compensated is in the vicinity of a boundary, 
which is the criterion in selecting an encoding modulation method, and when the data type is recognized to be of high 
priority the base station 2 is to select an encoding modulation method according to the compensated result, with the 
receiving quality estimate value shifted toward an inferior direction, thereby making it possible to reduce the bit error 

35 rate greatly and firmly. . . 

[0086] Also, the base station 2 compensates a relevant receiving quality estimate value based on a receiving quality 
estimate value notified from a portable phone 3 and the priority conforming to the data type of the send signal D15 to 
be transmitted to the portable phone 3, and performs an encoding modulation process with the encoding modulation 
method selected according to the compensated result, so that the optimum data communication quality matching the 

40 data type the user may desire can be certainly guaranteed without letting the user of the portable phone 3 do any 
special operation. 

[0087] According to the above configuration, the base station 2 in the cellular radio communication system 1 com- 
pensates receiving quality estimate values responding to the receiving quality estimate values notified from the portable 
phone 3 and the data type of the send signals D15 to be transmitted, and selects an encoding modulation method in 
45 the adaptive encoding modulation section 21 according to the compensated results and the criteria (Fig. 7) in selecting 
an encoding modulation method, thereby offering a wide selection of encoding modulation methods, with the result 
that the optimum data communication quality is surely guaranteed, conforming to a data type the user may desire. 

(3) Other Embodiments of the Invention . 

50 

[0088] In the above embodiment of the invention, the explanation is given on the case of extracting receiving quality 
estimate values through the antenna 24 as a receiving means, the transmit-receive common section 23, the despread- 
ing section 27, the demodulation section 28, and the receiving quality bit extract section 29 on the base station 2 as a 
transmitter, and compensating the receiving quality estimate values by performing weighting process on them based 
55 on Equation (1) through the receiving quality compensation section 30 in the control section 40 as a control means 
with the main aim of increasing the reliability of data, however, the present invention is not limited to this, and the 
receiving quality estimate values may be compensated by performing weighting process with the mam aim of enhancing 
the speed of data transmission, that is, by shifting the receiving quality estimate values toward the opposite direction 
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(shifting toward a favorable direction when shifting toward an inferior direction, or shifting toward an infenor direction 
when shifting toward a favorable direction) to the way employed in the above embodiment of the invention. 
[0089] Also in the above embodiment of the invention, the explanation is given on the case of selecting an encoding 
modulation method from among three modes set up as selectable encoding modulation methods: Mode 0, Mode 1, 
and Mode 2, however, the present invention is not limited to this, and five or ten modes may be prepared; and modulation 
methods are not limited to the QPSK and the 1 6-QAM modulation, and a variety of other modulation methods may be 
used, such as ASK (Amplitude Shift Keying), FSK (Frequency Shift Keying), PSK (Phase Shift Keying), BPSK (Binary 
Phase Shift Keying), and MSK (Minimum Shift Keying). 

[00901 Furthermore, in the above embodiment of the invention, the explanation is given on the case of denoting 
receiving quality estimated data D14 in 3 bits, however, the present invention is not limited to this, and the receiving 
quality estimated data D14 may be denoted in various other bit numbers, such as 2 bits or 4 bits in relationship with 
the amount of real data to be transmitted simultaneously on a frame basis. In the case of denoting receiving quality 
estimated data D14 in bits larger than three bits, it may be possible to notify the base station 2 of the receiving quality 
estimate values much more correctly. 

[0091 ] Still furthermore, in the above embodiment of the invention, the explanation is given on the case of using the 
portable phone 3 as a receiver, however, the present invention is not limited to this, and a variety of other receivers 
may be used, such as PDA (Personal Digital Assistant) and personal computers equipped with the radio communication 

[0092]" According to the present invention as described above, because the selection of a modulation method is 
made according to the receiving sensitivity notified from a receiver and the type of data to be transmitted to the receiver, 
it is possible to transmit data modulated in a data communication quality estimated to be requested by the receiver, 
thus realizing a data communication control system, transmitter, and transmitting method that can warrant the data 
communication quality conforming to the type of data to be transmitted. 

Industrial Utilization 

[0093] A data communication control system, transmitter and transmitting method of the present invention are applied 
to various kinds of mobile communication systems adopting a cellular system composed of base stations and portable 
phone, for example. 



Claims 

1 A data communication control system for controlling quality of data communication between a transmitter trans- 
mitting data and a receiver receiving said data from the transmitter through a predetermined communication path, 
said data communication control system comprising: 

said receiver that estimates receiving sensitivity in said communication path based on the receiving data re- 
ceived from said transmitter and notifies said transmitter of the estimated result; and 
said transmitter that selects a modulation method conforming to said estimated result notified from said receiver 
and the type of said data to be transmitted to said receiving apparatus, modulates and transmits the data with 
the modulation method in order to control the quality of data communication adaptively., 

2. The data communication control system according to Claim 1 , wherein 

said transmitter uses as said estimated result a compensated value obtained by performing weighting process 
on said receiving sensitivity notified from said receiver conforming to the type of said data to be transmitted to said 
receiver. 

3. The data communication control system according to Claim 1, wherein 

said transmitter uses, when great importance is attached to reliability of data transmission as said quality of 
communication, as said estimated result a compensated value obtained by performing said weighting process in 
a way that said receiving sensitivity notified from said receiver is made to be a value inferior to the receiving 
sensitivity. 

4. The data communication control system according to Claim 1, wherein 

said transmitter uses, when great importance is attached to speed of data transmission as said quality of 
communication, as said estimated result a compensated value obtained by performing said weighting process in 
a way that said receiving sensitivity notified from said receiver is made to be a value better than the receiving 
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sensitivity. 
5. A transmitter comprising: 

receiving means for receiving from a receiver an estimated result of receiving sensitivity in a communication 
path estimated on the basis of receiving data received through the predetermined communication path; and 
control means for selecting a modulation method conforming to said estimated result and the type of said data 
to be transmitted to said receiving apparatus and modulating and transmitting the data with the modulation 
method in order to adaptively control quality of data communication. 



6. The transmitter according to Claim 5, wherein 

said control means uses as said estimated result a compensated result obtained by performing weighting 
process on said estimated result notified from said receiver conforming to the type of said data to be transmitted 
to said receiver. 

7. The transmitter according to Claim 5, wherein 

said control means uses, when great importance is attached to reliability of data transmission as said quality 
of communication, as said estimated result a compensated value obtained by performing said weighting process 
in a way that said receiving sensitivity notified from said receiver is made to be a value inferior to the receiving 
sensitivity. 

8. The transmitter according to Claim 5, wherein 

said control means uses, when great importance is attached to speed of data transmission as said quality 
of communication, as said estimated result a compensated value obtained by performing said weighting process 
in a way that said receiving sensitivity notified from said receiver is made to be a value better than the receiving 
sensitivity. 

9. A transmitting method comprising: 

the receiving step of receiving from a receiver an estimated result of receiving sensitivity in a communication 
path estimated on the basis of the receiving data received through the predetermined communication path; and 
the control step of selecting a modulation method conforming to said estimated result and the type of said 
data to be transmitted to said receiving apparatus, modulating and transmitting the data with the modulation 
method, in order to adaptively control said quality of data communication. 



10. The transmitting method according to Claim 9, wherein 

said control step uses as said estimated result a compensated result obtained by performing weighting proc- 
ess on said estimated result notified from said receiver conforming to the type of said data to be transmitted to 
said receiver. 



11. The transmitting method according to Claim 9, wherein 

said control step uses, when great importance is attached to reliability of data transmission as said quality 
of communication, as said estimated result a compensated value obtained by performing said weighting process 
in a way that said receiving sensitivity notified from said receiver is made to be a value inferior to the receiving 
sensitivity. 

12. The transmitting method according to Claim 9, wherein 

said control step uses, when great importance is attached to speed of data transmission as said quality of 
communication, as said estimated result a compensated value obtained by performing said weighting process in 
a way that said receiving sensitivity notified from said receiver is made to be a value better than the receiving 
sensitivity. 
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section; 18 modulation section; 21 adaptive encoding 

modulation section; 19, 22 spreading section; 25 control 
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